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HARD SURFACE CLEANING COMPOSITION 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 
This invention relates to a hard surface cleaning composition, and in 

particular to an aqueous floor cleaning composition. 

While the composition of the present invention is primarily intended for 

cleaning restaurant kitchen floors, the composition can be used to clean other solid 

surfaces such as the floors of food processing plants which are subject to food 

and/or grease soiling. 

DISCUSSION OF THE PRIOR ART 
Slipping and falling by persons working in restaurant kitchens is not 

uncommon. In fact, most restaurant kitchen injuries are the result of falling. Slipping 

occurs on wet floors, on food on the floors and especially on fat near frying 

equipment. Commercially available chemical degreasers remove some fat from 

floor surfaces, but are not particularly effective at removing fat from grout or other 

porous surfaces. The result is speeding re-soiling of floors immediately following 

cleaning. 

GENERAL DESCRIPTION OF THE INVENTION 
An object of the present invention is to provide a hard surface cleaning 

composition for such floors which effectively degreases an entire floor area including 

tile grout and porous surfaces. 

Another object of the invention is to provide a hard surface cleaning 
composition which is progressively active, i.e. continues to be active over a relatively 
long period of time after being applied to a surface. 

In its simplest form, the composition of the present invention includes at least 
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one surfactant, an enzyme mixture for breaking down organic compounds such as 
fats, oils, grease and starch; and water. 

In a second embodiment of the invention, the composition includes at least 
one surfactant; an enzyme mixture for breaking down organic compounds such as 
fats, oils, grease and starch; nonpathogenic bacteria for degrading and assimilating 
organic compounds such as fats, oils and greases, starch and proteins; and water. 

More specifically, the first embodiment invention provides an aqueous hard 
surface, liquid cleaning composition containing an anionic and a nonionic surfactant; 
an enzyme mixture such as lipase (triacylglycerol acylhydrolase, E.C. 3.1.1.3)/alpha- 
amylase (E.C.3.2.1.1); an enzyme activator such as calcium chloride dihydrate for 
rendering the enzymes more active; a stabilizer such as anhydrous sodium acetate; 
a buffer such as tris (hydroxymethyl) aminomethane and water. When a bacteria is 
used in the composition, it is preferably a nonpathogenic Bacillus bacteria. 

The simplest composition is used in situations where the residual cleaning 
activity of the bacteria is not required or desired. For example, such a composition 
could be used in industrial settings where it is important that the length of time that a 
floor surface being cleaned remains damp be kept to a minimum. For the bacteria to 
be effective, the floor must be kept damp with the composition for a relatively lengthy 
period of time. 

The surfactants ensure good bioavailability of the dirt, working instantly when 
the composition is applied to a surface. The calcium chloride dihydrate stabilizes the 
lipase and removes free fatty acids from the reaction system by the formation of 
Ca 2+ salt, thereby preventing inhibition of the enzyme and reassociation of the free 
fatty acids with hydrolyzed fat molecules (diglycerides, monoglycerides and glycerol). 
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In addition to lipase, the composition can also contain an alpha-amylase, 
which broadens the cleaning activity of the formulation. The enzymes break down 
the organic compounds on the hard surface. The enzyme lipase catalyzes the 
hydrolysis of triacylglycerides (fats) into diglycerides, monoglycerides, free fatty acids 
and glycerol. The enzyme alpha-amylase catalyzes the hydrolysis of 
polysaccharides such as starch into smaller sugars such as maltose. The activity of 
the enzymes are immediate and long lasting, starting as soon as the composition is 
applied to the surface being treated and lasting as long as the enzymes are in good 
condition and not retroinhibited by accumulation of metabolites. Amylase enzyme 
will also keep active as long as a minimum of dampness is maintained on the 
surface and in the tile grout or other cracks. The lipase activity is independent of 
dampness and can be active even in low water activity conditions. In tile grout, the 
activity can last for hours. 

The composition may also contain protease when the composition is applied 
to a surface to break down proteinaceous compounds. In general, however, the 
proteinaceous dirt is not a major problem on a surface such as a kitchen floor, as 
compared to grease, and it has been found porteinaceous dirt is usually easily 
removed by the cleaning activity of the composition without protease. Furthermore, 
if protease is used in the composition, it must be compatible with the lipase which is 
by itself a protein. 

The bacteria used in the composition {Bacillus subtilis and Bacillus 
amyloliquefaciens) play a major role in the bacterial composition described herein. 
Other non-pathogenic Bacillus members can be used. The activity of the bacteria is 
progressive, i.e. the bacteria can take up to three hours to become fully active, and 

3 
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the bacterial activity can last up to twenty-four hours after cleaning in normal 
humidity. The smaller molecules produced by the hydrolysis of the complex organic 
compounds by the enzyme mixture become available for the bacteria. Then the 
bacteria will start growing and producing their own lipase and amylase enzymes, 
becoming very effective at degrading various organic compounds including fats and 
starch. The bacteria used in the composition also produce a fair amount of protease 
enzymes. 

It has been found through experimental use that the biologically active 
fractions of the composition can provide progressive and continuous cleaning and 
degreasing activity when the composition is applied to a surface on a daily basis. 
When repeatedly cleaned with the composition, preferably on a daily basis for at 
least five days, a floor for example will progressively become less and less slippery 
and will also progressively regain substantially its original look and aspect.. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

A preferred composition is set out in the following table. 
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The anionic surfactant dodecylbenzene sulfonic acid is manufactured by 
Stepan, and the nonionic surfactant available under the trade-mark ANTAROX 
LAEP59 is manufactured by Rhone Poulenc. The anhydrous sodium acetate used 
to stabilize the enzyme is produced by Macco, and the enzyme mixture is obtained 
from Innu-science Canada Inc. The 1 ,2-benzisothiazolin-3-one, which inhibits the 
growth of spores, fungi or other possibly contaminating bacteria in the composition is 
manufactured by Avicia. The colorant is made by Warner Jenkinson, and the 
perfume by Ess. et Frag. Bell. The Bacillus bacteria is obtained in a culture with a 
final bacterial concentration of 2 x 1 0 7 cfu/ml. The culture is obtained from Innu- 
Science Canada Inc. The hydrochloric acid is used to adjust the pH of the 
composition to 6.5 - 9.0, preferably 8.2 - 8.5. 

As mentioned above, the composition is primarily intended for use on kitchen 
floors. In commercial or other high use kitchens, the floor should be cleaned at least 
once a day using a mop. The composition is diluted with warm water at 
approximately 40°C (avoid hot water which adversely affects the structure of the 
enzymes, rendering them inactive), using approximately 50 parts by volume of water 
for 1 part composition. The dilution proportions are critical for optimal activity. The 
formulation should be diluted with 40 to 60 parts by volume of water (50 parts of 
water being optimal). Any deviation from this range adversely affects the cleaning 
activity of the composition. 

As well as kitchen floors, the composition of the present invention can be 
used on any floor subjected to food soilage. For example, the composition provides 
a unique cleaning ability for concrete floors such as those found in garbage rooms, 
merchandise receiving areas and loading docks. 

6 
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WE CLAIM: 

1 . A liquid, hard surface cleaning composition comprising a surfactant; an 
enzyme mixture for breaking down organic compounds; an enzyme activator for 
rendering the enzyme mixture more active; a nonpathogenic Bacillus bacteria and 
water. 

2. The cleaning composition of claim 1 , including an anionic and a 
nonionic surfactant. 

3. The cleaning composition of claim 1 or 2, wherein said enzyme mixture 
contains lipase and amylase. 

4. The cleaning composition of a claim 1 , 2 or 3 wherein said enzyme 
mixture contains protease. 

5. The cleaning composition of claim 1, 2, 3 or 4, wherein said enzyme 
activator is calcium chloride dihydrate. 

6. The cleaning composition of any one of claims 1 to 5, wherein said 
bacteria is a mixture of Bacillus subtilis and Bacillus amyloliquefaciens. 

7. An aqueous, hard surface cleaning composition comprising an anionic 
and a nonionic surfactant; a neutralizer for the anionic surfactant; a buffer; a 
stabilizer; an enzyme mixture for breaking down organic compounds; an enzyme 
activator for rendering the enzyme more active; an inorganic acid for adjusting the 
pH of the composition; a preservative and a Bacillus bacteria for degrading and 
assimilating organic compounds. 

8. An aqueous hard surface cleaning composition comprising, by weight, 
10-30% dodecylbenzene sulfonic acid; 10-30% ethoxylated propoxylated C 12 -Ci 5 
alcohols; 2-8% sodium hydroxide; 0-4% tris (hydroxymethyl) aminomethane; 1-5% 

7 
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anhydrous sodium acetate; 0.1-5% lipase/alpha-amylase mixture; 0-1% hydrochloric 
acid; 0.02-0.5% calcium chloride dihydrate; 0.03-0.2% 1 ,2-benzisothiazolin-3-one; 
0.1-10% of a culture of Bacillus subtilis and Bacillus amyloliquefaciens; and 50-65% 
water. 

9. An aqueous, hard surface cleaning composition comprising, by weight, 
15% dodecylbenzene sulfonic acid; 15% ethoxylated propoxylated C12-C15 alcohols; 
4.02 % NaOH; 0.30% tris (hydroxymethyl) aminomethane; 2.40% anhydrous sodium 
acetate; 1.80% lipase/alpha-amylase mixture; 0.1% hydrochloric acid; 0.05% 
calcium chloride dihydrate; 0.08% 1 ,2-benzisothiazolin-3-one; 0.1% of a culture of 
Bacillus subtilis and Bacillus amyloliquefaciens; and the balance being water. 

10. A liquid, hard surface cleaning composition comprising a surfactant; an 
enzyme mixture for breaking down organic compounds; an enzyme activator for 
rendering the enzyme mixture more active and water. 

11. The cleaning composition of claim 10, including an anionic and a 
nonionic surfactant. 

12. The cleaning composition of claim 10 or 1 1 , wherein said enzyme 
mixture contains lipase and amylase. 

13. The cleaning composition of claim 10, 1 1 or 12, wherein said enzyme 
mixture contains protease. 

14. The cleaning composition of any of claims 10 to 13, wherein said 
enzyme activator is calcium chloride dihydrate. 

15. An aqueous, hard surface cleaning composition comprising an anionic 
and a nonionic surfactant; a neutralizer for the anionic surfactant; a buffer; a 
stabilizer; an enzyme mixture for breaking down organic compounds; an enzyme 

8 
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activator for rendering the enzyme more active; an inorganic acid for adjusting the 
pH of the composition and a preservative. 

16. An aqueous hard surface cleaning composition comprising, by weight, 
10-30% dodecylbenzene sulfonic acid; 10-30% ethoxylated propoxylated C 12 -Ci 5 
alcohols; 2-8% sodium hydroxide; 04% tris (hydroxymethyl) aminomethane; 1-5% 
anhydrous sodium acetate; 0.1-5% lipase/alpha-amylase mixture; 0-1% hydrochloric 
acid; 0.02-0.5% calcium chloride dihydrate; 0.03-0.2% 1 ,2-benzisothiazolin-3-one 
and 50-65% water. 

17. An aqueous, hard surface cleaning composition comprising, by weight, 
15% dodecylbenzene sulfonic acid; 15% ethoxylated propoxylated C 12 -Ci 5 alcohols; 
4.02 % NaOH; 0.30% tris (hydroxymethyl) aminomethane; 2.40% anhydrous sodium 
acetate; 1.80% lipase/alpha-amylase mixture; 0.1% hydrochloric acid; 0.05% 
calcium chloride dihydrate; 0.08% 1 ,2-benzisothiazolin-3-one and the balance being 
water. 
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